A new class of spiro-pyrimidinones, pyrazolidinones and isoxazolidinones are prepared from 4-cyano-4-ethoxycarbonyl-piperidines / tetrahydropyrans / tetrahydrothiopyrans.
Introduction
During the last one and half decades we have been actively involved in the synthesis of spiro heterocycles. In fact, a variety of compounds viz, spiro-pyrimidinetriones, pyrazolidinediones and isoxazolidinediones have been reported by exploiting the synthetic utility of bis chalcones and bis (styryl) sulfones via double Michael addition followed by reaction with different nucleophiles. [1] [2] [3] [4] [5] [6] In continuation of our sustained interest in this field, new, versatile and multifunctional reactive intermediates 3,3-disubstituted 1,5-diaryl-1,5-pentanediones have been reported. These compounds were used as synthons to get a variety of spiro-heterocycles.
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Results and Discussion
The cyclocondensation of 3,5-diaroyl-2,6-diaryl-4-cyano-4-ethoxycarbonyl-piperidines 1, 3,5diaroyl-2,6-diaryl-4-cyano-4-ethoxycarbonyl-tetrahydropyrans 2, 3,5-diaroyl-2,6-diaryl-4-cyano4-ethoxycarbonyl-tetrahydrothiopyrans 3 with urea in the presence of NaOMe gave 5-amino7,11-diaroyl-8,10-diaryl-3-hydroxy-2,4,9-triazaspiro [5.5] undeca-2,4-dien-1-ones 4, 5-amino7,11-diaroyl-8,10-diaryl-3-hydroxy-9-oxa-2,4-diazaspiro [5.5] undeca-2,4-dien-1-ones 5 and 5-amino-7,11-diaroyl-8,10-diaryl-3-hydroxy-9-thia-2,4-diazaspiro [5.5] undeca-2,4-dien-1-ones 6. Similar reaction with N,N'-dimethyl urea and thiourea afforded 7,11-diaroyl-8,10-diaryl-2,4dimethyl-5-imino-2,4,9-triaza-spiro [5.5] undecane-1,3-diones 7, 7,11-diaroyl-8,10-diaryl-2,4dimethyl-5-imino-9-oxa-2,4-diazaspiro [5.5] undecane-1,3-diones 8, 7,11-diaroyl-8,10-diaryl-2,4dimethyl-5-imino-9-thia-2,4-diazaspiro [5.5] undecane-1,3-diones 9 and 5-amino-7,11-diaroyl8,10-diaryl-3-mercapto-2,4,9-triazaspiro [5.5] undeca-2,4-dien-1-ones 10, 5-amino-7,11-diaroyl8,10-diaryl-3-mercapto-9-oxa-2,4-diazaspiro [5.5] undeca-2,4-dien-1-ones 11, 5-amino-7,11diaroyl-8,10-diaryl-3-mercapto-9-thia-2,4-diazaspiro [5.5] undeca-2,4-dien-1-ones 12, respectively. Likewise, five membered spiro heterocycles, 4-amino-6,10-diaroyl-7,9-diaryl2,3,8-triazaspiro [4.5] deca-3-en-1-ones 13, 4-amino-6,10-diaroyl-7,9-diaryl-8-oxa-2,3diazaspiro [4.5] deca-3-en-1-ones 14, 4-amino-6,10-diaroyl-7,9-diaryl-8-thia-2,3diazaspiro [4.5] deca-3-en-1-ones 15 and 4-amino-6,10-diaroyl-7,9-diaryl-2-oxa-3,8diazaspiro [4.5] deca-3-en-1-ones 16, 4-amino-6,10-diaroyl-7,9-diaryl-2,8-dioxa-3azaspiro [4.5] deca-3-en-1-ones 17, 4-amino-6,10-diaroyl-7,9-diaryl-2-oxa-8-thia-3-azaspiro [4.5] deca-3-en-1-ones 18 were prepared by refluxing 1/2/3 with hydrazine hydrate and hydroxylamine hydrochloride, respectively (Scheme). The IR spectra of 4-6, 10-18 displayed an absorption band in the region 3200-3330 cm -1 (NH 2 ). The compounds 4-6 showed an absorption band at 3410-3445 cm -1 (OH), while 10-12 a weak absorption band at 2550-2600 cm However, all the compounds displayed an absorption band at 1640-1660 cm -1 (Ar-CO). In the 1 H NMR spectra of these compounds the methine protons displayed doublets at 4.29-5.45 ppm (CHAr) and 3.73-4.34 ppm (CHCOAr). The coupling constants J ~ 9.0 Hz indicates that they possess trans geometry. Thus the 1 H NMR spectra of 4-18 can be rationalized by presuming that the substituents in piperidine, tetrahydropyran and tetrahydrothiopyran rings are in true cis-1,3diequatorial arrangement in their preferred rigid chair conformation.14 The substituted pyrimidinone / pyrazolidinone / isoxazolidinone rings which are nearly planar would be perpendicular to the average plane of the heterocyclic rings (Figure) . All the compounds displayed a broad singlet at 6.69-10.12 (NH 2 /NH), while 4-6 at 6.859.20 ppm (OH). The signals due to NH, NH2 and OH disappeared on deuteration. The compounds 7-9 showed a singlet at 2.70-2.75 (N-CH 3 ), while 10-12 at 1.37-1.42 ppm (SH). The structures of all these compounds are also confirmed by 13 C NMR spectral data. 
Conclusions
The versatility of olefinic and gem-cyano, ester functionalities in 1-3 thus forms the basis for the syntheses of novel spiro heterocycles by simple and well-versed methodology.
Antimicrobial activity
The compounds 4-18 were tested for their antimicrobial activity 15 at three different concentrations (25, 75 & 100 µg / disc). The antifungal activity was screened on Fusarium solani, Curvularia lunata, and Aspergillus niger using Nystatin (25 µg / disc) as a standard drug and the fungal cultures were grown on potato dextrose broth (PDA) at 25 0 C for 3 d and finally spore suspension was adjusted to 10 6 spores/ml. All the compounds were also evaluated for antibacterial activity against Staphylococcus aureus Bacillus subtilis (Gram positive) and Escherichia coli (Gram negative) on nutrient agar plates at 37 0 C for 24h using Gentamycin (25 µg / disc) as a reference drug. In general they showed more activity against Gram positive than Gram negative bacteria. Besides, they have also moderately inhibited the growth of fungi. Compounds 4, 6, 13 and 15 showed more inhibitory activity against both bacteria and fungi.
Experimental Section
General Procedures. Amino-7,11-diaroyl-8,10-diaryl-3-mercapto-2,4,9-triazaspiro[5.5]undeca-2,4-dien-1-ones (10) / 5-amino-7,11-diaroyl-8,10-diaryl-3-mercapto-9-oxa-2,4-diazaspiro[5.5] undeca-2,4dien-1-ones (11) / 5-amino-7,11-diaroyl-8,10-diaryl-3-mercapto-9-thia-2,4diazaspiro[5.5]undeca-2,4-dien-1-ones (12) . A mixture of 1 / 2 / 3 (0.526 / 0.607 / 0.628 g, 1 mmol), thiourea (0.074 g, 1 mmol), MeOH (20 mL) and 10% NaOMe (5 mL) was refluxed for 11-13 h. The solution was cooled and poured onto crushed ice containing HCl. The solid obtained was filtered, dried and recrystallized from MeOH. 
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